(19) B#H!fciWf (JP) 



02) & m *> It ^ $g (A) 



(H)ftfFttiSI&W#^ 

#^¥8 - 5923 

(43) &6SB 5p^8¥a996)lfll2B 



(51) IntCl.' 
G 0 2 B 21/00 



F I 



(21){US#^ 


4$I5¥6- 141442 


(71) tHSA 


000220343 










(22)tfJBiB 


¥^6^(1994) 6 ^23B 




*se»«*K«iBi»r75# i a 






(72)389i# 


its, mva 






















(74)fSSA 


im± mm sm. 



(54) n«a>««] mftsmm 



(57) [KM] 

ffi7PyM/yXl2HMttiBl, B2£^SEt-£ 
t?firT^^£(^)«i)feSL 2 £15 If Si" Soffit- «t 




u- > XliWIB^J m m L X ESS $ HT v * 5 £#ffigk 
[ W*« 2 ] SfrfBJtaSSBoltffilt^MIEB^ u ^Xo 

[W*^3] flfrlBBSWffl^^XlrJ:SfltrlBfi8M5t^ 
ft 1 l£|Btt<02lttH1&& 

Xli^^firfi £ ^ JE-T 5 fc * lc (7)^14 » o Tttttft 
$ ft 3 fb u ;x X i: frfJ IS m £ \ z. Rltf «8 fc« # fe ft fc Bit 

uyx^^KJii, WE'sr»u^xoa«f&^5 

[0 00 1] 
[0 0 0 2] 

«*^6>, *H#fF^4, 3 6 1, 3 7 

Tftt, 7ny h u>-Xi:^^co^|?.®^J:oTS*t$ 
ftfcH8W;ft3lC<aRat^ 

[0 0 0 3] 

Wo^fbBEBt<^^tfl:S:*:#<i-5^tt, 7nyhi/y 
XS:2»(7>u^Xi:i-5ri:dS»*bV\ Blltt-t0 7 

h i^^X<^«*E!Sr*UTS3 5, C<0|3ltcjoV^ 
T, lttfiU^X, 2ttDflU^X-e, HlliflUVXl' 
<PffiHJH±¥ffi* H 1 ' lifll/^X 1 <7)f£#UJ£¥ffi, H 2 



temwvX2oiiaffiO£ 5 P®, H2'ttCfluyX2(Dii 

Rl, pttDflu^X2(O^{B0i 5 FffiH2 '^fe**B*i? 

[0004] fiuyXit|!!li/>'X2i:l:±9 7oyb 

u^X3j&qft*$ft-c^5 0 mu^X2ttH 
^i/yX^jx, fiu^Xi ttPilbu^Xi: SftTV> 

[0 0 0 5] ^\ iuyXl tfXt^EBfS: f K BflU^ 
X2<o<R*ffi(ltSr£ 2 it5i, flsfbEPBp *£¥B5IBJ 

[0 0 0 6] 

p= { (fl-d) xf 2} / (f Hf 2-d) 

rrt\ flnttei*p*>JMfc**s, i60^ P ^ 

2 2 0, ^SpSMPSd 3 1 ^d^ 1 507oyFl/ 
>X3$:pJrmirZ>W&, _Li£5£frM£<5£ f K f 2tfS# 

Y) , f 1 = 13 0mm, f 2=-2 00mm^^ o 
[0007] ::-e, SlflciS^fil^^^^^^Tii^ 

jtSKi, K2 tB?^3tKs i tcom^m^-t^t, 

m2 (a) ir^i-J: 5K*5o -^EI2 (a) ttB13 
(a) <^ffiiBq l^te*t53t**^3t»^WfffiSr*UT 

[0008] afwtscL i tmmytML 2 tf^wA 8 

(a) ^TffitXl^f)0 3 (b) H/TttttX 1 ' 

1 t flSW*3ft L 2 b <DW\yt%Z&Myt1R 4 ir «t 0 <}r 7 Wj: 

^3t$ftO 1 i:«^7feSgK 1 , K2^3t$40 2, 0 2b* 

K2««02, O 2 £fig0§3teftS 1 OO^fettO 1 t<D& 

[0 0 0 9] ^co*Sr«*i-5»-&, ftfkftBKl* K 
2^^tW0 2 > O 2 tfl8W3t8S 1 ^TtttO 1 h<Di§& 

* * m -t Z> r 4: ^ Sit i: * 5 0 

[0010] «^^feS§K 1 , K 2 <D%MO 2 , O 2 t BH 
PJ^tSSS 1 (OTtttiO 1 Sr/h$<i-5fc*J-. 
0 2 (b) l^fJ:5l:> 0*SrliS-rX— A^fS^o* 
tti: v h VyX3 ^7t$SO 3 b SriH^$*fr. ^nz>- 

5, flu^Xi<OpIf!ittSrfi<i-5r4:^-e#5^, SI 
**SSK1, K2(D^t*40 2, 0 2 tmWyt&S l<Dft 

*HOli^««eH:/hS<ft&4v\ ^/c. IS^*?g^ 

Kl s K2(D7fett0 2 N 02i7pyM/yX3^)3fei 

03 WstB-IfllitsriKifi^ K^ s *a* 

[0 0 1 1 ] *jS«Mli, ±K<P*«t;i«*T:ft£ftfc 



[0 0 12] *i«B0*2 0|«)tt > 
[0 0 13] 

ftj&^&aAjKftjRfra y x- h-rsgi 

[0014] *ffioBI*«4 ^|E«^*(*:JH»«tt, « 

X ^ K M 3t * * WE* ^ H8iH--r * flB M ffi u- ^ X t S: ^ 
HftbTil*:, SffKm^ffl^n^huvXfm^SSriE 

M^sfc»i^^3ttt^»oTa«ibsns^r»u^x 

WIE^»u^X^a«»^#5»^ffi«oasffijj: 

ftaeH^a^Rftfen-cv^So 

[0015] 

l-i^MfflMSixSo ^TSjuvX^ffi^ffl^n^ h 

[0016] 

[J£JS#J] 0 4fc:*5^T, 1 0 tt^Bgg|»tt*#, 1 1 
fcMKBg»ffl«:*U wCO0ic:*5^T, fffBi, B2tt 

[001 7] KIBffiHktt*ft: 1 0 ins, m 5 ic^-r .t 5 
l:Wl7pyM/yXi2, P^ffli/yXi 3, X- 

ASEflj* 1 4 , fl8M3tjReu i5«^, sag^is 1 

1 fcttl8*I»«X!J XA 1 6, SEBSUVXl 7*SR»tb 

u^xi 8 <t ^itbu^xi 9 £a>b«/S£;h,Ti*ao ^ 

hl/>Xl 2 tlBWffil/>Xl 3 t^BfStlTV^ 



^X2 0, 2 1, 2 2, fcf-^^yy >^23, jgftu 

>X2 4. jE3£xyxi»2 5£*1"S 0 :ox-A*s 

H&$*b-Cl>S 0 flBM3t»*B 1 5 tt3t* 2 6 , a^^if 
-1^X2 7, JR9ilffiR9 2 8, U^X^RjtXjJXA 
2 9£#i~£ 0 7pyFuyXl2, X— A&fflF^l 
4, Igitgf^SXyXAl 6, SBgUi'Xl 7tt«*3t^ 

S&giftSCL 1 Iiliffi7nyh uyXi 2l:J;oT^ V 

x- ht$iitx-A^i 4^2g^n^ 0 x-a^ 

fcm^5fe^L 1 li:<DX-A^l 4SriiiabT^- 
A^Xy 2 3KUKA»tl. -t^tBI^Jt^L 1 £>— SBli 
tf-^^Xy y$ 2 3lr J; 9Rlt$ftTI3*&llfr-rTV 

* 2 3 Sraiflbfc«*3t*L 1 ligftl/yX2 4 ± 9 
tt£ I \zmigL&tef&-tZ>o M&#teT^ ^yhE KBB 
SrB< r ^tr J; 9, SBBu^Xi 7^tt^fifB 

2fc*5»t*ffi*»**r**-e*s. ^^b\ ig*insxy 

XA i 6 tt*OAIt3teWia>l§l 9 fcEIEnJIg-Cfc 9 > «H& 

So 

[0018] 3t«2 e^bautsnfcfiswjt^tta^ 

^ti/yX2 7iao«3tSh, 2 8 3rflR91 

-TSo BRW»«i9 2 8 SriiiSL3tfl«M5tmL 2tt^X 

#sitxyxA2 9^j:9 = y>-h$n, mmm^^ 

Xi 3tr^ns 0 :^Wu>Xi 3^^tt«j^ 
{4KB 2lr— ik$4xT*5 9, HB0JWR9 2 8 0tt^4fejA 
tttB2l:^Sft, 4»j£te«B 2^-dfigW$n 

fflu^Xi 3C»^{|i|3ff^^$ixs i 5K4otft 
9, -t" fiRM3taKS81 5 0ltmiS^g|^u^X(^ 

9> 3tas2 6<Dmw$)m<Dfa±*mz>z. k&xzz>o 

[0 0 19] 7nyH/yXl2tSSfflUyXl3i 

Ottflg|qfflu>-Xi 3 <b35«ir^«#ffi^J:oTRIt$ 

£&§fl£3l7t-r o 7ny hUyXl 2 «E1 6 (d^-Ti 5 
CSt<0»»3tKK 1 , K2copj^fe$40 2, 0 2^r$tf 
Bt 5 mT'C**o&*^««3fc*L 1, LI S 
«t 9 ^0 9 ^^nfc«JBfB5 l2a^tU BRWffi u 
^1 31405, 0 6, El 7 \Z^T£ 5 «c«I»rffi 1 2 a 
t-jffSSLT8BR£ixTi^ 0 -t^E 6 J2:4oV^-C. W-^O 
ltt»W*l6S l<03t», Hf0 3li7DyM/yXi 
2(7)^t^T*fcS 0 7D>huyXi2^p|ffii/yXi 
3 tZftmi~%mj&t L, HRW^U^Xi 3*rHJt^^ 
Xl 8 1 2 a traigLTg2t^rs«/&^Sr 

t\Z X 9, «*3fe*L 1^3t**0 2i:flg|B3t*L 2«>3t 



Wo 1 i^fettO 2 t ofc-f-fc 0 t>/h* < 

£ x «ilf5ftit5Ci:^-e#5o 
[0 0 2 0] B5fc*5l*-t\ Bjil/yXl 9 Sr*i»-C5* 

Mttl#B2i^B l 

[ 0 0 2 1 ] El 8 ftV^tH 1 0 tt*OJRWffc*SEK¥Ii! 
OMBT^ot, 0 8, H9fc*3V^-C, 31, 3 212 

3 3, 3 3#g5R$iX"Cl*5o l/y/^3 2lW 
KtV3 3 £3Srt$jxT±T»£*t5 0 I^Xsfc/1^3 
1 KttlfJIJUSU'^Xl 3 ti^uyXl 8 Jt^fiM*$Jx 
Tl^o U^X^/W^3 2^ttpitb^>;Xi 9^S»«?S 
iiTt^o u>X*a^3 1 Kii— »o3tf?*E3 4^B) 

1 OlZTjk-rX 5 l'6 5#lt?)JxT*5i) , -t(OjESr{fB3 4 
a, 3 4^{il£]»b^t: 0 V3 5 j&Sffi 0 f*tt fc*lTl*5 0 
^CO[Hlt}|^t 0 ^3 5fcttflM5#3 6 ^Ell(|priBK3t» 
*n-CV>5 0 ^vX#SttXy XA2 9lit©H«B# 
«r^#3 6 0ilfi3 6 a , 36 a 'CgfJllT^ 
#3 6J^«F$tfCV^S 0 -^<7)fH!jffi3 6a ' Ktt*0± 
*g|5^iw^t°V3 7tfS#&ttttfc*'U 3£^t°^3 7K 
ttlslte'HItg^n— 9 3 8/6^7?;$;ft,Tl^o 
[ 0 0 2 2 J itTfeffi 3 0 \±mfc t^>X 1 8 £>«J»ffl5 1 2 
a K»*r£iXT U-^X^yU^3 1 l:i£Sht^5o. ^ 
^Xzfvl^3 2KI±, 0 9K^-f-<fc 5K, 9 CK 

0 i o^*i-± 5»w9s/*»3 9 a tm-mms 9 b^ 

SJxti^o r(Dt o ^ty4 0(i^^ (0^£ri§-r) 

<7^ffi^f4 4 1 l:S5ttlt?>nTV^o M3 9bM 
n-7 3 8^S»5nt^5o *<P«»a&3 9 b liSE 
*K»LT^-r5*j*£S*u Stf#3 6fiD^7 3 
8^SS5ffi3 9 bte««i-5*ifti^tas5 a>Ow<* (0 

hu^xi 2co7fetti^f^i-a^®j$n^o 

[0 0 2 3] BISKS*-*- J: 9t-pIDju^Xi 9 ^®j^co 
ffll«4T^DbSix5i:, ft*ttt#B2^5>B 1 K^ffi 
$*l£o Ir)B#K, U^X#RStX!i XA 2 9ri\£J$fc°:/ 

yyX^29 <£>K#tffi 2 9a 3ftS*lk"X?*i-ffi«Kia»$ 

ax, t£oT, pit&u^xi 9^a^iftK#9#?^as^ 



[0 0 2 4] wO|H(i«KJ:ixWr, 7nyhi/y 

Xl 2<0@£yh£ < f#5^ 7nyhuyXl2W 

[00 251 011 ttJHWffi** 
U rojg»«Ttt, u^X#SStXy XA2 9SrHlib 

i^XttKttX!) XA2 9 
Sf«9 2 8 ttoWKWA^— BrT5«ft^y 2, 
4 3£rfgtt, :^flftXyXA4 2, 4 3 ^SfllOM 
ffifBB 2-CttEI 1 l KSi-J: 5^Eilti*i: ttfi 

<7>»»Kfi^ffl£irr) -M^fi^Xy XiN4 2, 4 3£ 

t Lfcfc<E>"Cfc5o **3, Ell lT-ft, fi^7 p 3JXA4 
2,43 ttRW^«-&±flgBJ*KOJtt*OIll OC90S 

[0 0 2 6] 

[J8WO»*] *K<0fll#3l 1 KIE«o»^K ±Jxtf , 

^X^ flKM**Sr*jSKfl8at+5»Wffl u^Xt 
LTffix., ««ffl7o^hu^Xtt*^firlISraE3Ei-S 

KffitpffilKKJtfeixfcH^^^Xir^bfll^Sn. @* 

9 t>/h*<-e#, Sot, 7t<D*, Qflfitf) 
[0 0 2 7] *«o|j|#*S4 tEt©*Bl-±htf, » 

[Ell] ffi*07o^hu^X<^*j*Sr^-t'*ABI"efc 

So 

[02] E|2tt?**0^^*KM-f-S^:*<^3tK»fffi 
ElSr^b, 0 2 (a) nmS (a) <Dffi«q lKastt* 

3t^»rojtSS»f3DBl-C*> t) . 0 2 (b) ttX-AjEffip^ 

[0 3] Ea3tt«*^*-&SrRWi-4fc«)03t;**^> 
m5t0^r^b, 0 3 (a) (i7DyhuyXMW$S 
K*>St#o««3t*i:BHBa3t*i:<DBBtRSr*U 0 3 

(b) n^a^ h is^x*-^mz-£tct£(Dm&ytj&t 

[0 4] **MKffito4|lffll»«EO^«Bl-T?fc4o 



(5) 



[07] *m&w*mwi-%tzfr<Dft^<Dmy£mx*h 

[0 9] mm&m&^&nmmnzmtt ztz.fr <dm 
[010] mmiiLS^m^^mmn^m'tztzfrcD 
011] mw&m&^&<D&j&m*nm-tz>tzib<D 



1 2 — 
12a 
1 3 
1 5 
1 8 
1 9 
3 0 
B 1 
L 1 



•HS^JBi^X 

•SJeI^X 
"IKji^Xi 9 

B 2 •■•^,£{&B 



[01] 



[06] 





[02] 



[07] 



(a) 



(b) 



13 





2 03 



L2 



01 5° 




^-82 



(7) 



[09] mi o] [mi i] 




(8) 

[&fr B ] W-$L 1 3^1 2^ 26 0 (2 0 0 1. 1 2. 2 6) 

[4*IW#-S§-] KW¥8- 5 9 2 3 

[^BSlBl ?^8¥lfl 1 2 B (1 9 9 6. 1. 1 2) 

i^-m^-m AM&m-'Am 8 - 6 o 
itamwf^-) <fcm¥-6 - 141442 

[ HBg^fF 7 Kg] 

G02B 21/00 
[F I ] 

G02B 21/00 

[fiitiJB ] W-1&1 3^6^220 (20 0 1. 6. 2 
2) 

[^ttlEl ] 

[«iE*j-**gt£] mum 

imiEM^B^] 0 0 10 

[0 0 10102 (b) iZTjk-ri.olZ, H^SrB&i-X— 



7nvhuvX3<DiSS5r/h$<-t- ; 5rt}rj; 
^T-tS/J^ «fS#ggKl, K2(03fett0 2, 0 2tf, 

K^fcisgs i (O3t*ao i t©Me < fcbfcvv, 4 

fc> M£S3fcSg<OKl, K2<D3ttt0 2, O2i7oyh 



JAPANESE LAID-OPEN PATENT APPLICATION 

H8-005923 (1996) 



(19) Japan Patent Office (JP) (1 1) Publication No. H8-005923 

(12) Published Unexamined Patent Application (A) (43) Publication Date January 12, 1996 



(51) Int. CI. Identification Code In-House Reference. No. FI 

G02B 21/00 



No examination request 



Number of Claims 4 (totally 7 pages) 



(21) Application No. 



PAH6-1411442 



(22) Date of Filing 



June 23, 1994 (Heisei 6) 



(71) Applicant 



Topcon Corporation 

75-1 Hasunuma-cho, Itabashi-ku, 

Tokyo 



(72) Inventor 



Nobuaki KIT AJIMA 
Topcon Corporation 
Headquarters 

75-1 Hasunuma-cho, Itabashi-ku, 
Tokyo 



(74) Agent 



Tamio NISHIWAKI, Attorney 



1 



■ 



(54) Title of the Invention 
STEREOSCOPIC MICROSCOPE 
(57) Abstract 
Purpose 

To provide a stereoscopic microscope that has the ability to create a small angle achieved for the 
optical axis of an illumination luminous flux and the optical axis of an observation luminous flux 
without losing optical performance. 

Construction 

An observation front lens 12 for collimating an observation luminous flux LI and an illumination 
lens 13 for irradiating the illumination luminous flux L2 to the object point are provided separately, 
wherein the observation front lens 12 comprises a moveable lens 19 that moves back and forth 
along the optical axis for changing the object point positions Bl and B2 and a fixed lens 18 installed 
to the side facing the object point, and the fixed lens 18 has a cross-sectional plane 12a notched by 
way of a horizontal plane nearly contacting with the parallel left and right observation luminous 
fluxes L2, and a plane that includes both luminous fluxes of the left and right observation light 
paths, and the illumination lens 13 is arranged close to the cross-sectional plane 12a. 
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Specification 
Scope of Claims 
Claim 1 

A stereoscopic microscope separately comprises an observation front lens for collimating an 
observation luminous flux from an object point and an illumination lens for irradiating an 
illumination luminous flux to the object point, wherein the observation front lens is further provided 
with a moveable lens that moves back and forth along the optical axis for changing the object point 
position and a fixed lens installed to the side facing the object point, and the fixed lens has a cross- 
sectional plane notched by way of a horizontal plane nearly contacting with the parallel left and 
right observation luminous fluxes, and a plane that includes both luminous fluxes of the left and 
right observation light paths, and the illumination lens is arranged close to the cross-sectional plane. 

Claim 2 

The stereoscopic microscope according to Claim 1, wherein an exit pupil of the light source 
member is installed close to the cross-sectional plane as well as by the object side of the fixed lens. 

Claim 3 

The stereoscopic microscope according to Claim 1, wherein a light shielding plate is installed along 
the cross-sectional plane to prevent the reflecting luminous flux of the illumination luminous flux 
from mixing into the observation light path by way of the illumination lens. 

Claim 4 

A stereoscopic microscope separately comprises an observation front lens for collimating an 
observation luminous flux from an object point and an illumination lens for irradiating an 
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illumination luminous flux to the object point, and the observation front lens is further provided 
with a moveable lens that moves back and forth along the optical axis for changing the object point 
position and a fixed lens installed to the side facing the object point, and where an illumination 
position changing means is installed to change the illumination position of the illuminating 
luminous flux by causing it to follow the displacement of the object point position that 
accompanies the back and forth movement of the moveable lens. 

Detailed Description of the Invention 

0001 

Industrial Applications 

The present invention relates to the improvement of a stereoscopic microscope. 

0002 

Prior Art 

Heretofore, a stereoscopic microscope such as that published in US Patent 4,361,379 has been 
known. With the optical system of the stereoscopic microscope, at least one portion of a front lens 
used commonly between an illuminating luminous flux and an observation luminous flux is moved 
along in the optical axis direction and has the ability to change the object point position thereof. 
With the optical system of the type of stereoscopic microscope, a light shielding plate is installed 
along the optical axis in order to prevent the reflecting beam of the illuminating luminous flux 
reflected by way of the boundary plane between the front lens and the air from mixing into the 
observation light path. 

0003 
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Problems overcome by the invention 

However, it is preferred that the front lens be comprised of two lens groups in order to increase the 
amount of change in the working distance from the object point where an observation subject is 
placed in a different position than from where an observation subject is placed by reducing the 
amount of movement of the front lens. FIG. 1 shows a type diagram of the front lens, where in 
FIG. 1, the numeral 1 is a convex lens, numeral 2 is a concave lens, HI is a front principle 
horizontal plane of the convex lens 1, HI' is the rear principle horizontal plane of the convex lens 1, 
H2 is the front principle horizontal plane of the concave lens 2, H2' is the rear principle horizontal 
lens of the concave lens 2, d is the principle horizontal plane spacing between the convex lens 1 and 
the concave lens 2, and p is the working distance from the rear principle horizontal plane H2' of the 
concave lens 2 to the object point B. 

0004 

The front lens 3 is comprised of the convex lens 1 and the concave lens 2. Here, the concave lens 2 
is a fixed lens, and the convex lens 1 is a moveable lens. 

0005 

At this time, the focal length of the convex lens 1 is fl and the focal length of the concave lens 2 is 
f2, and the expression below demonstrates the relationship between the working distance p and the 
principle horizontal plane spacing d. 

0006 

p={(fl-d)xf2}/(fl+f2-d) 

In this instance, for example, when desiring a front lens having an amount of change for the 
working distance p to be 160 <220, and for the principle horizontal plane spacing d to be 3 1 >d 
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>15, fl and £2 can be derived based on the above formula where fl = 130 mm and £2 = -200 mm. 
0007 

Here, the half picture angle normally desired in an optical system of a stereoscopic microscope is 
approximately 8 degrees, and when graphically expressing the relationship between the left and 
right observation light paths Kl and K2 with the illumination light path SI, it becomes as shown in 
FIG. 2(a). FIG. 2(a) shows the cross-section of the light path of an optical system in the position ql 
of FIG. 3(a). 

0008 

Since the observation luminous flux LI and the illuminating luminous flux L2 widen with an 
approximate 8 degree half picture angle, when designing an optical system so that both luminous 
fluxes of the observation luminous flux LI and the illuminating luminous flux L2 are not eclipsed 
by the light shielding plate 4 when moving the convex lens 1 along the optical axis between the 
position XI shown in FIG 3(a) to the position XI ' shown in FIG. 3(b), the optical axis 01 of the 
illumination light path SI and the optical axes 02 and 02 of the observation light paths Kl and K2 
must be separated more than prescribed, and accordingly, the angle 8 achieved for both the optical 
axes 02 and 02 of the observation light paths Kl and K2 as well as the optical axis 01 of the 
illumination light path SI becomes approximately 8 degrees from 7 degrees. 

0009 

When observing deep into a hole, the illuminating luminous flux L2 blocks the opening of the hole 
if the angle 6 is large for the optical axes 02 and 02 of the observation light paths Kl and K2 and 
the optical axis 01 of the illumination light path SI and it becomes difficult to view deep into the 
hole. 

0010 
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Since the angle d is made smaller for the optical axes 02 and 02 of the observation light paths Kl 
and K2 and the optical axis 01 of the illumination light path SI, as shown in FIG. 2(b), the optical 
axis 03 of the front lens 3 and the optical axis of the zoom system omitted from the Drawing are de- 
centered, and the mobility of the convex lens is improved and the design can be lightened by 
reducing the diameter of the front lens 3. However, the angle 6 achieved for the optical axes 02 and 
02 of the observation light paths Kl and K2 and the optical axis 01 of the illumination light path 
S 1 does not get smaller. In addition, since the optical axis of the front lens 3 and the optical axes 02 
and 02 of the observation light paths Kl and K2 are further de-centered, the aberration increases, 
undesirable in terms of the performance of the optical system. 

0011 

The invention of the present application considers the circumstances described above and has as its 
primary objective to provide a stereoscopic microscope that has the ability to reduce the angle 
achieved for the optical axis of the illuminating luminous flux and the optical axes of the 
observation luminous flux without losing optical system performance. 

0012 

The invention of the present application has as its secondary objective the providing of a 
stereoscopic microscope that has the ability to change the illumination position by following the 
displacement of the object point position. 

0013 

Problem resolution means 

The stereoscopic microscope according to Claim 1 of the present application separately comprises 
an observation front lens for collimating an observation luminous flux from an object point and an 
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illumination lens for irradiating an illumination luminous flux to the object point, wherein the 
observation front lens is further provided with a moveable lens that moves back and forth along the 
optical axis for changing the object point position and a fixed lens installed to the side acing the 
object point, and the fixed lens has a cross-sectional plane notched by way of a horizontal plane 
nearly contacting with the parallel left and right observation luminous fluxes, and a plane that 
includes both luminous fluxes of the left and right observation light paths, and the illumination lens 
is arranged close to the cross-sectional plane. 

0014 

The stereoscopic microscope described in Claim 4 of the present application separately comprises 
an observation front lens for collimating an observation luminous flux from an object point and an 
illumination lens for irradiating an illumination luminous flux to the object point, and the 
observation front lens is further provided with a moveable lens that moves back and forth along the 
optical axis for changing the object point position and a fixed lens installed to the side facing the 
object point, and where an illumination position changing means is installed to change the 
illumination position of the illuminating luminous flux by causing it to follow the displacement of 
the object point position that accompanies the back and forth movement of the moveable lens. 

0015 

Operation 

According to the invention described in Claim 1, the object point is illuminated by the illumination 
lens. When the moveable lens is moved along the optical axis of the observation front lens, the 
working distance of the optical system is changed and the object point is changed accordingly. 
According to the invention described in Claim 4, the illumination position changing means changes 
the illumination position by following the displacement of the object point position in conjunction 
with the movement of the moveable lens. 
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0016 

Embodiments 

According to FIG. 4, numeral 10 indicates the binocular microscope body, and numeral 1 1 indicates 
the eye piece lens barrel, and the references Bl and B2 are indicated in the Drawing the object point 
position in the same manner as the example of the conventional art. Further, the reference p 
indicates the working distance of the optical system of the binocular microscope, and the reference 
h is the amount of change in working distance for the binocular microscope. The observation 
subject set between the object point position Bl and object point position B2 can be seen in a state 
of proper focus. 

0017 

As shown in FIG. 5, an observation front lens 12, an illumination lens 13, a zoom system 14, an 
illuminating light source member 15 are internally equipped in the binocular microscope body 10, 
and a scale spacing adjustment prism 16 and an eye piece 17 are installed in the eye piece lens 
barrel 1 1 . The observation front lens 12 is comprised of a fixed lens 18 facing the object point and a 
moveable lens 19. The front lens 12 and the illumination lens 13 are separated. The details of the 
observation front lens 12 and the illumination lens 13 are described hereafter. The zoom system 14 
has a zoom lens 20, 21, and 22, a beam splitter 23, an image formation lens 24, and an erect prism 
25. the zoom system 14 is comprised of a left and right optical system, and since the optical system 
of one side is installed to the side facing the paper surface, it is omitted from FIG. 5. The 
illuminating light source member 15 has a light source 26, a condenser lens 27, an illuminating field 
diaphragm 28, and reflection prism lens attachment 29. The front lens 12, zoom system 14, scale 
spacing adjustment prism 16 and eye piece lens 17 comprise an observation optical system where, 
for example, the observation luminous flux LI emitted from the object point position B2 is 
collimated by the observation front lens 12 and guided to the zoom system 14. The zoom system 14 
is an afocal optical system allowing the collimated observation luminous flux LI to be guided to the 
beam splitter 23 by passing through the zoom system 14, and a portion of the observation luminous 
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flux LI is reflected by the beam splitter 23 and guided to a TV imaging device or so forth not shown 
in the Drawing, whereby the image is formed. The observation luminous flux LI that passes 
through the beam splitter 23 forms an actual image at the image point I by the image formation lens 
24. An observer can observe an observation subject in the object point position B2 through the eye 
piece lens 17. Moreover, the scale spacing adjustment prism 16 has the ability to rotate around the 
incident optical axis, and has the ability to adjust the distance between it and the pupil of the 
observer. 



0018 



The illuminating luminous flux exiting from the light source 26 is condensed by the condenser lens 
27 thereby illuminating the illuminating field diaphragm 28. The illuminating luminous flux L2 that 
passed through the illuminating field diaphragm 28 is collimated by the reflection prism lens 
attachment 29 and guided to the illumination lens 13. The focal point of the illumination lens 13 is 
matched by the object point position B2 and the image of the illuminating field diaphragm 28 is 
formed at the object point position B2 thereby allowing object point position B2 to be uniformly 
illuminated. Furthermore, the image of the light source 26 is formed close to the object point side of 
the illumination lens 13 by the condenser lens 27, and in other words, the exit pupil of the 
illumination light source member 15 is arranged close to the cross-sectional plane, as described 
hereafter as well as by the object side of the fixed lens. In the way, the improvement of the 
illumination efficiency can be designed. 



0019 



A light shielding plate 30 is installed between the front lens 12 and the illumination lens 13. The 
light shielding plate 30 fulfills the purpose of preventing the reflected light of the illuminating 
luminous flux reflected by the boundary plane between the front lens and the air from mixing into 
the observation light path. The front lens 12, as shown in FIG. 6, has a cross-sectional plane 12a 
notched by way of a horizontal plane nearly contacting with the parallel left and right observation 
luminous fluxes LI and LI, and a plane that includes both luminous fluxes 02 and 02 of the left 
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and right observation light paths Kl and K2, and the illumination lens 13, as shown in FIG 5, FIG. 6 
and FIG. 7, is arranged close to the cross-sectional plane 12a. According to FIG. 6, the reference 
01 is the optical axis of the illumination light path SI, and reference 03 is the optical axis of the 
front lens 12. The front lens 12 and the illumination lens 13 are constructed so as to be separated, 
and since the optical axis 02 of the illuminating luminous flux LI and the optical axis Ol of the 
illuminating luminous flux L2 can be brought closer than the conventional method by arranging the 
illumination lens 13 so as to be close to the cross-sectional plane 12a of the fixed lens 18, the angle 
achieved for the optical axis 01 and optical axis 02 can be made smaller than the conventional 
method, and can be that shown for example in FIG. 5. 



0020 



According to FIG. 5, when displacing the moveable lens 19 to the position shown by the broken 
line, the object point position is displaced from B2 to Bl . At the time, if the illumination position 
by way of the illuminating luminous flux L2 remains at the object point position B2, then the 
illumination position and the object point position will not match. In order to avoid this, the present 
invention provides an illumination position changing means for changing the illumination position 
of the illuminating luminous flux L2 by following the displacement of the object point position that 
accompanies the back and forth movement of the moveable lens 19. 
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FIG. 8 through FIG. 10 are explanatory drawings of the illumination position changing means. In 
FIG. 8 and FIG. 9, the numerals 31 and 32 refer to lens holders. Guide pins 33 and 33 are 
protrudingly equipped on the lens holder 3 1 . Lens holder 32 moves vertically guided by the guide 
pins 33. The illumination lens 13 and the fixed lens 18 are secured by the lens holder 31. The 
moveable lens 19 is secured by the lens holder 32. A pair of supporting plates 34 is attached to the 
lens holder 3 1 as shown by FIG. 10, and revolving support pins 35 are attached to a stand 34a and to 
34. A maintenance pole 36 is supported by the revolving support pins 35 with the ability to revolve. 
Both sides of the reflection prism lens attachment 29 are adhered to both sides 36a and 36a 5 of the 
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maintenance pole 36 and supported by the maintenance pole 36. Support pins 37 are attached to the 
upper end of the side 36a' and a roller 38 is supported by the support pins 37 with the ability to 
rotate. 

0022 

The light shielding plate 30 is bonded to the cross-sectional plane 12a of the fixed lens 18 and is 
thereby fixed to the lens holder 3 1 . The rack plate 39 is fixed by the screw 39C to the lens holder 
32 as shown in FIG. 9. The sliding contact plane 39b is formed with rack teeth 39a to the rack plate 
39 as shown in FIG. 10. A pinion 40 meshes with the rack teeth 39a. The pinion 40 is attached to 
the output axis 41 of a motor (not shown in the drawing). The roller 38 slides in contact with the 
sliding contact plane 39b. The sliding contact plane 39b is constituted in a slant against an 
orthogonal line, and the maintenance pole 36 twists in the direction that the roller 28 slides in 
contact with the sliding contact plane 39b and is normally energized by a coil spring not shown in 
drawing). The lens holder 32 moves back and forth in the optical axis direction of the front lens 12 
by way of the motor, pinion 40 and rack plate 39. 

0023 

When the moveable lens 19 moves to the position indicated by the broken line as shown in FIG. 5, 
the object point position fluctuates from B2 to Bl . At the same time, the reflection prism lens 
attachment 29 revolves in the arrow indictor X direction by centralizing the support pins 35, and the 
reflecting plane 29a of the reflection prism lens attachment 29 revolves to the position shown by the 
broken line. Accordingly, it follows the displacement of the object point position that accompanies 
the movement back and forth of the moveable lens 19, and the illumination position of the 
illuminating luminous flux L2 is changed to the object point position Bl thereby enabling a change 
in the illumination center by following the displacement of the object point position. 

0024 
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Furthermore, the efficacy according to the present Embodiment is that it has the ability for a light 
weight to be designed for the front lens 12 since the diameter of the front lens 12 can be made small. 

0025 

FIG. 1 1 shows a deformation example of the illumination position changing means, and with the 
deformation example, angle deviating prisms 42 and 43 having matching apex angles are installed 
between the reflection prism lens attachment 29 and the illuminating field diaphragm 28 to replace 
the revolving displacement of the reflection prism lens attachment 29. As shown in FIG. 1 1, the 
angle deviating prisms 42 and 43 are arranged at the object point position B2 to achieve the action 
of a plane parallel plate having no angle deviation action for the entire body, and the optical axis of 
the illumination path is deviated by causing the pair of angle deviating prisms 42 and 43 to rotate in 
mutually opposing directions after following the displacement of the object point position (in other 
words, synchronizing to the movement of the moveable lens 19), and then the illumination center is 
changed by following the displacement of the object point position. Moreover, in FIG. 1 1, the angle 
deviating prisms 42 and 43 are depicted by a 90 degree rotation around the optical axis of the 
illumination path described above. 

0026 

Efficacy of the Invention 

According to the invention described in Claim 1 of the present application, an observation front lens 
for collimating the observation luminous flux from an object point and an illumination lens for 
irradiating the illuminating luminous flux to the object point are arranged separately, and the 
observation front lens is constructed from a moveable lens that moves back and forth along the 
optical axis thereof and a fixed lens that is installed facing the object point side, and the fixed lens 
has a plane that includes both luminous fluxes of the left and right observation light paths as well as 
a cross-sectional plane the is notched by a horizontal plane that contacts the left and right 
observation luminous fluxes in parallel, and because the illumination lens is arranged so as to nearly 
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contact the cross-sectional plane, the angle achieved for the optical axis of the observation paths and 
the optical axis of the illumination paths can be made smaller than the conventional method, and 
accordingly, deep inside holes as well as the concave portions of large rough subjects can be 
favorably illuminated and observation of large rough subjects can be easily achieved. 
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According to the invention described in Claim 4 of the present application, efficacy is achieved in 
that it has the ability to match the illuminating position to the object point position even when taking 
the construction where an observation front lens for collimating an observation luminous flux from 
an object point and an illumination lens for irradiating an illuminating luminous flux to the object 
point are arranged separately. 
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Brief Description of Drawings 

Figure 1 is a type diagram showing the construction of a front lens of the prior art. 

Figure 2 shows a cross-sectional drawing of the light path for describing the weakness of the prior 
art, where FIG 2 (a) is a cross-sectional drawing of the light path of the optical system that occurs in 
position ql of FIG. 3(a); and FIG. 2(b) is a cross-sectional drawing of the light path for describing 
the weakness when decentering the optical axis of the zoom system and the optical axis of the front 
lens. 

Figure 3 shows a type diagram of the optical system for describing the weakness of the prior art, 
where FIG 3(a) shows the relationship between the illuminating luminous flux and the observation 
luminous flux when the front lens is in the normal position; and FIG 3(b) shows the relationship 
between the illuminating luminous flux and the observation luminous flux when the front lens is 
moved. 

Figure 4 is an external view diagram of the stereoscopic microscope that relates to the present 
invention. 

Figure 5 is an optical drawing of the stereoscopic microscope that relates to the present invention. 

Figure 6 is a cross-sectional drawing of the light path that occurs in reference numeral q2 of FIG. 7 
between the observation luminous flux and the illuminating luminous flux that relates to the present 
invention. 

Figure 7 is a type diagram of an optical system for describing the invention of the present 
application. 

Figure 8 is a plane diagram for describing the drive component of the illumination position 
changing means. 
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Figure 9 is a side view diagram for describing the drive component of the illumination position 
changing means. 

Figure 10 is a review view diagram for describing the drive component of the illumination position 
changing means. 

Figure 1 1 is an optical diagram for describing the deformation example of the illumination position 
changing means. 
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Description of the Reference Numerals 



12 observation front lens 
1 2a cross-sectional plane 

13 illumination lens 

1 5 illumination light source member 

1 8 fixed lens 

19 moveable lens 
30 shielding plate 

Bl, B2 object point position 

LI observation luminous flux 



